Activation of Akt and JNK/Nrf2/NQO1 pathway contributes to the protective effect of coptisine against AAPH-induced oxidative stress.
Coptisine (COP) is one of the main active constituents of Coptidis Rhizoma. Previous studies have clarified that COP possesses antioxidant activity, but its defensive effects against pathological characteristics accompanied by oxidative damage in animal models and antioxidant mechanism are still unclear. Therefore, our purpose was to confirm the antioxidant activity of COP and explore its mechanism of action. We first detected the effects of COP on intracellular reactive oxygen species (ROS), heart beating rate, lipid peroxidation and cell death in zebrafish model with AAPH-induced oxidative stress. The results showed that COP of 10μg/mL significantly reduced ROS production, the increase of heart beating rate, lipid peroxidation and cell death by 41.3%, 24.5%, 26.5% and 30.0%, respectively. In addition, COP of 0.8μg/mL also decreased ROS, increased glutathione (GSH) content and elevated activities of superoxide dismutase (SOD) and glutathione peroxidase (GPx) by 40.1%, 19.8%, 18.3% and 49.3%, respectively in HepG2 cells. Further assays were carried out to explore the mRNA expression in zebrafish and protein expression of key factors in HepG2 cells. We demonstrated that COP up-regulated phase II antioxidant enzymes NAD(P)H/quinone oxidoreductase 1 (NQO1) through activating the nuclear factor erythroid-2 related factor 2 (Nrf2). Moreover, as the upstream signalings of Nrf2, the protein kinase B (Akt) and c-Jun NH2-terminal kinase (JNK) signalings were also induced by COP. And up-regulating Nrf2-mediated NQO1 expression of COP was in Akt and JNK-dependent manner. Taken together, COP exerted its antioxidant activity against AAPH-induced toxicity involving in activating Akt and JNK/Nrf2/NQO1 pathway.